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响。在一个 2×2×2的 SrTiO3超晶胞中产生两个氧空位(即 SrTiO2.75)或是用两个氮































首先，通过溶液法制备 SrTiO3层，热裂解后，形成 SrTiO3纳米颗粒层。由于 SrTiO3






















ABO3 perovskite composite oxides are one of the multifunctional materials, due
to the existence of transition metal ion, this kind of materials exhibit abundant
physical properties, such as high dielectric constant, low dielectric loss,
piezoelectricity, ferroelectric polarization, colossal magnetoresistance,
superconducting, et al. As a representative perovskite functional material, Strontium
Titanate(SrTiO3) possesses unique electronic and magnetic properties. Through
inducing the oxygen vacancy or substitution of Sr or Ti atom in SrTiO3 further extends
its properties, which can be widely applied in the electronic devices, such as field
effect transistor, resistance switching device, solid oxide fuel cell, thermoelectric
device and dye-sensitized solar cells. Therefore, it is very important to study the
electronic behavior of the deficiency SrTiO3 for optimization of the electronic devices.
In this thesis, we combine the experimental and theoretical methods to develop the
stability, electronic structure and the magnetic properties of SrTiO3 as well as the
application in the resistance switching device and organic solar cells. It mainly
include the following three parts,
In part I, we exploit the first-principles calculation method to investigate the
influence of various distances between N-N/Vac-Vac to SrTiO2.75N0.25 and SrTiO2.75
systems. Firstly, we design seven models of different positions of the two oxygen
vacancies or two N atoms in a 2×2×2 supercell. After optimization, we find the
distance of the N-N/Vac-Vac is critical to the properties of the two systems. In
SrTiO2.75, two oxygen vacancies tend to align in a linear chain sandwiched with Ti
atoms, whereas doped nitrogen atoms preferred other arrangements. In addition, under
stable arrangement, SrTiO2.75 showed no magnetism, whereas magnetic moments
appeared in other meta-stable SrTiO2.75 configurations as well as in SrTiO2.75N0.25,
which is attributed to the Ti 3d orbitals and nitrogen p orbitals, respectively. Our
results suggest a possible route for tuning magnetic and electronic properties of














In part II, we mainly focus on the annealing effect on the SrTiO3 single crystal
substrate and its performance in the resistance switching device. We characterize the
treated SrTiO3 single crystal through the photoelectron spectroscopy, SEM et al. After
annealing in sealed Ar atmosphere, obvious oxygen vacancies are observed from the
changes of the substrate color, transmission spectra and the absorption spectra.
Furthermore, clear nano-network patterns are appeared in the SEM images, which are
very similar to the oxygen vacancies chains found in our first principles calculations.
In addition, through the high temperature annealing, SrTiO3 single crystal shows
resistance switching behavior which is attributed to the existence of the oxygen
vacancies. Because of the oxygen vacancies, free electrons are created and can be
manipulated by the change of external electric field.
In part III, we make use of SrTiO3 in the organic solar cells. SrTiO3 layers are
prepared by solution-processed method and SrTiO3 nano crystals are formed after
decomposition. Owing to the large bandgap of 3.2eV, SrTiO3 nano-crystal layer is
suitable for the use of transparent electron transfer layer in the organic solar cells. The
organic solar cell with SrTiO3 nano crystals as cathode buffer layer, exhibits good
photovoltaic properties. Due to the stability of SrTiO3 oxide, the use of SrTiO3 may
prolong the lifetime of the solar cells. Meanwhile, we study the thermal stability of
different fullerene derivatives-based organic solar cells. The results suggest that the
structure of the fullerene derivatives play an important role to the thermal stability of
the organic solar cells.
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